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ations in fossil fuel use may also be a confusing factor. While the
oscillation of the Mauna Loa record may be interpretable, reliance on
the record to identify transitions in the biota must await considerably
greater attention to detail and better data than have been available so
far.

The possibility remains that aquatic systems have been stimulated in
some way into accelerated storage of fixed carbon in sediments or in
the deeper waters of the oceans. Freshwater systems can be ignored:
they are very small in comparison with the oceans, which cover two
thirds of the surface of the Earth. Baes (1982) and others (Smith,
1981,- Walsh et al., 1981) have suggested various mechanisms by which
biotic activity might result in sedimentation of carbon. To be signifi-
cant in the global cycle these mechanisms would have to account for 1
Gt of C or more annually and would have to respond in some way roughly
proportional to the increase in C02 in the atmosphere. While there
is no question about the capacity of the oceanic biota, either in
coastal areas (Walsh et al., 1981) or in the open oceans (Baes, 1982)
to fix sufficient carbon to be significant in the global balance, there
is question as to whether enough fixed carbon is sequestered in these
waters to affect the global cycle in ways measurable now on a year-by-
year basis. In pelagic aquatic systems gross production and total
respiration tend to be closely coupled. An increase in photosynthesis
is quickly followed by an increase in respiration? storage in sediments
is small.

Peterson (1982) addressed the question raised by Baes (1982) as to
the capacity of the marine biota for storing carbon in any form. His
conclusion was that there is so much carbon in seawater as dissolved
C02 in equilibrium with the oceanic carbonate-bicarbonate system that
errors in estimates of oceanic absorption of C02 are most likely to
involve rates of mixing of surface waters into intermediate or greater
depths. The issue remains unresolved. If the terrestrial biota appear
to be a substantial net source of C02 for the atmosphere beyond the
fossil fuel source, the oceans must be absorbing substantially more
CX>2 than has been measured.

The discrepancies are emphasized further by consideration of the
fraction of the C02 released that remains in the atmosphere. The
annual increase in CO2 in the atmosphere is caused by the accumulation
of some fraction of the total C02 released. Because the fossil fuel
C02 has been thought to be the major, and sometimes the only, source
of additional C02, a frequent practice has been to express the
increase in atmospheric C02 as a fraction of the fossil fuel release.
The fraction calculated in this way has the advantage of being based on
two numbers that are measured with considerable accuracy. The fraction
has the further advantage of being expected to approach a constant in
the simplified models commonly used (Bacastow and Keeling 1979, 1981).

The airborne fraction, calculated solely on the basis of the Mauna
Loa data and estimates of combustion of fossil fuels was 0.55 for the
period 1959-1978, according to Bacastow and Keeling (1981). The range
of airborne fractions consistent with current carbon-cycle models was
explored by Oeschger and Heimann (1983). They suggest that a range